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UNITED STATES PATENT OFFICE 


2.121.523 

:\IKTHOD OF CARRYING OLT CERTAIN 
OXHiATlVE rr-RMENTATION PROCESSES 
RV EACfERlA 

Perry A. Wells, Arlington, Va., Lewis B. I.nck- 
aiu* .Tosepit J* Stubbs, WaNhin.‘:ton, 1:. C.. 
assifinors to Henry A, WaJl.ice, Secretary of 
Acriculture of the L'nilcd States of America, 
and fus successors in ollke 

No Drawing. Application April 12, 1D37. 

Serial No. 126,270 

2 Claims. iCI, 105— tOl 

iCirnnled under the act of .March 3, 1883, as 
amc.nded April 20, 1023: 270 O. G. 757) 


This applic.?.t:on is made under the act of 
March 3. 122J. as anp.'iuicd Iv l!ic acA of Apnl 
30. It'* 23, and Uic mveiuion acrcin described and 
claimed, if paicntcd, may be manufactured and 
2 used by or for the Gov-iim.i.n-en: for "ovornnieniel 
puryeses -viiliout the payment tc us of any roy- 
alty thereon. 

Cur ir.vcntion relates to the method of car- 
rying out oxidative fermentation of aliphatic 
•'1 polyhydric alcohols by bacteria growing in a rab- 
inLi'^i'd condition, under prcj^surcs greater i2.an 
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for the product: on ol dihydroxyacctone from 
‘:;!vccrol by bnciwiia of ;lie Ace^obactor group m 
which high yields of *hc product nro obtained 
within 24 hours, provided the fermenting liquor 
is vr‘U n^rnted. Currir* nnd Finlay have obtained 
a p«a!eiU lU. S. 1.908,225) In which the novel 
features eonsi.st of high speed agitation, the mix- 
ing of large quantities of air with the culture 
linuid and the production of gluconic acid from 
gluco^^e: of dihydroxyac^tone from clyccrol by 
submerged growths of h.acieria cf the .Acetobarter 
group in th.e foamy liquid so produced. 

Our Invention diff^'rs from the foregoing teach- 
ings in that we have found that by treating a 
niifrient liouor, containing various organic or 
inorganic censtituents. along with varying con- 
(cntrntinns of the polyhydric alcohol to be oxi- 
dized. with a suspension of an active culture of 
bacteria of the genus Acetobacter. and maintain- 
ing the culture liquid under pressures of gase.s, 
containing substantial quantities of oxygen, such 
as air. above that of the atmosphere, and at the 
same lime agitating tlu: solution in any .suitable 
manncM*. mul pa.ssing flir air through it. (he yields 
of roinpounds pniduccd by the oxidation of the 
polyhydi ie alcohols are greatly increased and the 
fermentation time clcoreascd over those carried 
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out at atmospheric pressure, but otherwise under 
idcruical conditions. 

While cur process v.'ould appear to correspond 
to the teaching of May, ct al. <U, S. 2,00G.03G) it 
i> applied to the oxidation of polyi',ydr:c alcohols 5 
by him forming bacteria such as these of the 
Acetobacter group, rather than the oxidation of 
carbohydrates by mold fungi. 

The following examples illustrate our preferred 
method of carrying out our proccs.s. but wo do not 
wi.sh lo r:\sirir.t our.scivr.; thereto, si.icc it is ob- 
vious Unit (dhor forms of appaiaius could be 
list'd, so long as iirovisi.aii is mad*c for maintain- 
ing a prc'^sure groaicr than atmospheric. 

Likewise, we do not wish lo restrict cur.se Ives to 
tl'.e use of bacl( 2 ':a of the AcctcbacLcr group, 
since ir i.s well krKu.vn that oth.er species of film 
forming bacteria possess similar oxidizing char- 
act crisUrs. 

E.tcuijjIc I. — 2200 cc. cf solution containing 350 
ctams of el-sorbitol and 10 grams of Difeo yeast 
extract were placed in a 0 liter Florence flask and 
slcril:/j-ri, .After slcriiizaLion the solution was 
hiociilated wi:h 200 cc, of a siLspension of an 
active culture of a fJni f»'"rm:nc bacteria of the 
Acer ci)ae ter croup. The inoculated solution was 
then tran.-foiTcd ‘o a rotary drum fermenter. A 
known constant flow of air r.t atmospheric pres- 
sure was pas.'cd tlur.uch the fermenter, and the 
solution wr.s agitated. A temperature of 30' was 
maintained throughout the entire fermentation 
period. The course of the fermentation was fol- 
lowed by analysis of sample.s taken at tntorval.s 
during the fei mentatiun. After a jjeriod of 28 
h.our.s, the contents of the fermonter weic ana- 
lyzed. 

31G prams of 1 -sorbose were produced, equiva- 
lent in .1 theoroiical yield of 91. 

Example 2. — The same conditions were used as 
in Etcample 1. except that a gauge prc.ssurc of 30 
poup.d.s was maintained and the fermentation 
period was shortened to 17 hours. 

333 grams of 1 -sorbose were produced, equiva- 
lent lo a theoretical yield cf 96. 2''; . 

Example J . — The same condition.s were used as 
in Example 1. except that 320 grams of glycerine 
were used instead of d-.sorbitol. The duration of 
tlie fermentatien period was 35 hours. 275 grams 
of fUhydroxyacctone were produced, equivalent to -q 
a theoretical yield of 37.07o. 

Example L — The .snnw conditions were used 
as in F^xample 3. exerp! that a gauge pressure of 
30 pniind.s w:\.s in.a into mod and the duration of 
the fermentation was .shortened to 32 hours. 55 
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301 crrp.ms of clihydrcxyacetonc were produced^ 
cq\iivalont. to a theoroiical yield of 9G.K;,. 

Having thus described nur invention, what we 
claim for Letters Patent is: 

3 1. A process for carrying out oxidative fermen- 

tations, comprising inoculating an aqueous ali- 
phatic secondary polyhydric alcohol solution 
containing a nutrient with bacteria of the genus 
Acetnbacter. maintainii^g aeration and agitation 
i > of the inoculated solution, the while maintaining 
the same under supeiatmospl'icric pressure of 
gases containing substantial quantiiics of oxygen, 
2. A process for preparing a ketone from an 
aliphatic secondary polyhydric alcohol, compris- 
(j ing inoculating an aqueous aliphatic secondary 
polyhydric alcohol solution containing a nutrient 


with bacteria of the renus Acetobactor. main- 
taining aeration and agitation of the inoculated 
solution, the while maintaining the same under 
supcratmospheric pressure of gases containing 
substantial quantities of oxygen. 

3. A process for the manufacture of 1 -sorbose 
fromd-sorbitokcomprisinginoculatingan aqueous 
d-r-orbitol solution containing a nutrient with 
bacteria cf the genus Accicbactcr. maintaining 
aeration and agitation of the inoculated solution. lO 
the while maintaining tl:e same under super- 
atmospheric pressure of gases containing sub- 
stantial quantities of oxygen. 

PERCY A, WELLS. 

LEWIS B. LOCKWOOD. 15 
JOSEPH J. STUBBS, 






















